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(54) ARTERIAUZATION INHIBITOR 

(57)Abstract: 

PURPOSE: To obtain an artertaiization inhibitor, containing an imidazo 
[1 ,2- alpyridine derivative as an active ingredient and useful as a 
therapeutic and preventive agent for tumors, inflammations, etc. 
CONSTITUTION: An artertaiization inhibitor is obtained by including a 
compound expressed by formuta I [A is straight-chain or branched 
chainlike 1-1 50 hydrocarbon grot^ (which may have a substituent group 
at the branched part) which may contain ethereal oxygen at an any 
possible position); R1 and R2 are H, (substituted)hydro carbon group, 
halogen, nitro, nitroso, (protected)amino, alkoxycarbonyl or 
alkylcarbamoyt; R3 is H or (substituted)hydrocarbon group or, together 
with G atom of A, forms a ring; R4 is (substituted)hydrocarbon] or its 
pharmaceuticatiy permissible salt, e.g. 5-[2-methoxycarbonylamino) 
ethylthio]imidazoEl,2-a]pyrid»ne as an active ingredient The 
aforementioned compound is obtained by reacting a compound 
expressed by formula II (X is CI, Br or I) with a compound expressed by 
formula III in the presence of a basic compound in a solvent 
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c^Mfdi mmmt^^ximm 
m^i:mi-fx:¥mn^z^\m\.<mm^r^o m^(o 
mmt 1 5 — 2 5 ^ c ^^-To 
##Mi 

5 - [ 2 - (y ^;l^X;P:i^:r-;|/:t^>^) Jc^/l'^::^] ^ ^ 

5-[2-(fc: Fn4^S/)Ji5';l'-/-;j-]-f ^:^V[ 1,2-3] 

tf D S/yG .7 1 g(5 O ^ VHe;l/) t F yx.^;!//'^ y 1 

0 . 5 ^ y y F^i-i? 5.3^ y ^;F) ^osfby ^ i^y 3 
0 0 ^ y y F;v?tftic. iK;^Ji#T. y yx;i/4-.x 

;l/^ay F4 . 2 6 ^ y y ^y h;u(5 5 ^ Vtzji^^m 
X.. >R/^T2 6f^M3$b;co SlSJ«^iaS]^^*^T F 

NMR(2 0 0MHz.CDCi3)^: 2,97(3H,s), 
3 . 2 8 ( 2 H , t , J 6 . 4 Hz) . 4 . 3 5 ( 2 H , t . J 
6.4 1-1 z) , 7.0 8(1 H,dd, J --7, 1 , 2 Hz) , 7 . 1 
8 (1 H,dd, J -8. 8 . 7 Hz), 7.6 4(1 H.m), 7. 
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7 3(1 H .d, J - 1 . 4 Hz) , 7 . 9 1 ( 1 H 
[0 0 2 8] ##0^2 

(i)5-[2"-(;^^;l/7^y}X'T-;b^:ti'Y^3^Vi 1 . 

2-a] fcf y i/>0#.5)c 

5 - [ 2 - ^/l/Xyl-^h - /P::t4^>^) -Y ^ 
y^L i . 2 -a] . 1 8g( 8 ^ U rUX^ 
;bT^>'2 . 2 4 ^ y y h/t^Cl 6 ^ D ^/b) ^5 J;L^4 
0%><^;P7^>-^ ^y— ;PJ§5^2 0 ^ 1/ y r;PO 
^nn:]s;bi:,2 0 ^ V U ^y ryu'iSJa^. 3^fllJ0^31M 
L/C. ^^ig^3N-NaOHmf#L. io 

1 : 1 0)T^5»iyi.v gW3^7 8 1 iTig(4 7 . 1 %. MM 

NMR (2 0 OMHz, CDCU) S: 2 . 3 1 ( 1 H ,br) . 

2 . 8 8 (2H,t, J =6. 4Hz). 3.16(2H,t,J- 

6 . 4 Hz) , 6 . 9 4 ( 1 H,dd, J = 7 , 1 Hz) . 7.15 
(lH,dd,J-9, 7 Hz), 7 . 5 8(1 H.dd. J =9. 
IHz), 7.6 9(1 .d,J = 1 .2Hz), 7. 8 6(1 H. 

s) 20 

I R (K Br)arr^ : 3290.3105,2930.285 

0,2790,1 655,1615,1 530,1 490 

2(1)^ mmi^ LXTm(oit'^m^mrco 

[0 0 2 9] (2) 5-[2~(X^;l/T^y)X^7l/^xr] 

-f^^'^7[ 1 , 2-a] S>V 

NMR (2 O OMHz, C D Cl3) (5 : l.li(3H,t.J 
= 7 Hz), 1.8 8(lH.br), 2 . 7 0 ( 2 H ,m) , 2 . 9 
0(2H.t,J-6.2Hz),3.1 5(2H,t,J-=6.2H 
z), 6.94(1 H,dd, J = 7 . 1 Hz), 7 . 1 6 ( 1 H,dd, 
J =9, 7 Hz) , 7 . 5 9 ( 1 H,dd, J - 9 . 1 Hz) . 7 , 30 

7 0(1 H,d.J = l .2Hz), 7.8 7(1 H,s) 

I R (K Br)ciT!-^ : 3280,3105,2965,293 
0,2890.282 0,1 655,1 620,1 530,1 
4 9 0 

[0 0 3 0] ##ffj3 

5-[2-(7^y)X^;l/^:tj-l'^^V[ 1 , 2-a]tf y 

5-[2-(7^y)X^;l/^:tj-f 1 , 2-aitf y 

• 2:^.^5:^1 3.31 g(5 0 ^ )l) o:) XJ X3 jV 

JU200^yy^h 3 N -/KS^itr hVy 40 

2^ 5 0 ^ y y >y hJ]yl:imm. 7KP>^^an.iv*l^i:.«ffi 

m^vtco mmm-£^k. mwi9. q 3g(9 9 . 7 %. 

NMR (2 0 OMHz, CD Ci3) S : 1.67 (2H,br) , 
2.95 (2H,m). 3.08 (2H.m), 6 . 9 5 (1 H,d. J 
= 7 Hz) , 7 . 1 5 ( 1 H , dd, j - 9 . 2 , 7 Hz) , 7.5 
9(1 H,d. J -9.2Hz). 7.71(lH,s), 7. 88 

(I H.s) 

[0 0 3 1 ] ##M4 50 



5 - [ 3-(T^y)7'nif;l.^;t]-f 1 . 2 -«) 

y y voa-^K 

1 0 % (w/w) TR^t/bT? y *7 A6 9 . 3g( 1 0 5 ^ y 
^;I/) v':^ K 5 o ^ y y h/i^t^^ii^r 

SM^^:. s-f 3-(T^y)y'a^yyj^y^^'j7 b-T - 

y[ 1 . 2 -a] ey S/V3 . 0 5g(2 0 ^ y ^/l')^^D^-. 

Ltco S6^®2 . 6 6g(6 4 . 3 %. 

ferM:^#l)^f#rc. 

NMR (2 0 OMHz, C D CI) ^ : 1 .2 9(2H,br), 
1.80(2H,m), 2 . 8 5 (2 H ,t, J - 6 . 8 Hz) „ 3. 
O 8 (2 H,t. J = 7 . 2 Hz) , 6 . 9 1 ( 1 H ..dd, J = 7 . 

IHz), 7 . 1 6 (1 H,dd, J = 9 , 7 Hz), 7.5 8 
( 1 H,d, J = 9 , 1 Hz) , 7 . 7 1 ( 1 H,d, J = 1 . 2H 
z) , 7 . 8 5 (1 H,d, J - 1 . 2H2) 

[0 0 3 2] mmmi 

(1 ) 5-[2-(p< h4^>-^;l/>i^x;l/T^y)x^;V^:t] 

^ 1 . 2 - a] }^ y s>v (fb^^t 1 ) co-e-.^ 

5™[2-(7'^y)x^;i/^::a-]^^:^^^y[ 1 . 2 ~a] tfy 
i/iy 1 . 9 3g( 1 0 ^ y ^;l/) thy X^/VT' ^ > 1 . 5 

3 ^ y y h;i>( 1 1 ^ y-t;i^)o^f[:y<^i/>3 o ^ y 
y h^l/^fc:. *^^Mf#T^ ^nn€Mp<^;l'0 . 7 
7 ^ y y h;i/ ( 1 0 ^ y t;i/) ^iox.. ^tMt 2 0 ^p^i 

xm^v^ m7Kmm^^^^~^zy^i.xmmk. immm^ 

1 : i 0)XmmU §6^^1*1 . 6 

8g(6 6 . 9%. m&tsm)&^rco 
mj^. 1 98. 0-200. or. 

TzMi^^ff. Cn Hi3 N3O2 S t LT. 
mWM C;52.57,H;5.2 1,N;16.72. 
mWiM C;52.68,H;5.22,N; 16.60 
NMR (2 0 OMHz, C D Ch) ^ : 3 . 1 2 (2 H,m) , 
3.40(2H,m), 3,68(3H,s), 5.10(iH,b 
r) , 7 . 0 0 ( 1 H.d, J - 7Hz) , 7 . I 6 ( 1 H,dd, J - 
9 . 7 Hz) . 7 . 6 i ( 1 H , d, J = 9 Hz) , 7.72(1 
H.s), 7 . 8 7 (1 H.s) 

[00 3 3] mmm i(i)t mmic l xTmiDit^m^ 

( 2 ) 5 - [ 2 ~ (X h:^^>':>?j;V>i-.x/i.7 ^ / ) x^;!.^:*-] 

Mj^ 6 8 - 7 0 r 

rcM^^. C12 Hu N3O2 S t LT. 
mWM C;54.32,H;5.70,N:1 5.84 
'^SIHM C : 5 4 . 4 3 , H : 5 . 7 5 , N : 1 5 . 8 3 
[0 0 3 4] (3) 5~E2-(ynii^"ix::^4^>/;?j/b>t;x;I/ 
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IbS 6 2 - 6 4 T; 

fr:m^A¥(. C 13 Hi7 N3 O2 S t LT. 

l+^fit C ; 5 5 . 8 9 . H : 6 . 1 3 . N ; 1 5 . 0 4 

^lIlfB C;55.87,H;6.09,N; 14.96 

NMR (2 0 OMHz, CDCU) S : 0.92 (3 H .t, J 

= 7. 4 Hz), 1.6 2(2H.!rO. 3.14(2H,t,J = 

6 . 6 Hz) , 3 . 4 2 ( I H ,ir<) , 4 . 0 1 ( 1 H , t , J - 6 . 6 
Hz). 5. 0 7 (IH.br), 7 . 0 2 ( 1 H .d, J = 7 Hz) , 10 

7. 1 7(1 H,dd. J =9, 7 Hz), 7.6 0(1 H,d. J 
= 9Hz), 7 . 7 1 (1 H,d, J - 1 . 2Hz), 7 . 8 6 (1 
H,s) 

I R (K Br)cin-^ : 32 1 0.3025,2965,169 
5,1620.1545,14 9 0,1275 
[0 0 3 5] (4) 5-[2"-(y^^^/l':t4^v':^;V4-^^;PT 
^y)x-^;l.-^:t]-f 1 . 2-ai tf y >^>'(ft:'&^f% 

4) 

7 5 - 7 6 

fcM^^ff. Ci4 Hi9 N3O2 S ^LT. 20 
ff-Sfii C;57.31,H;6.53,N;14.32 
Hit Jfa C:57.3 2,H;6.55,N;14.23 
NMR(200MHz,CDCi3)(S: 0.93(3H,t,J 
= 7 Hz). 1.35(2H,m), 1.58(2H,m), 3.1 
4 (2H,t, J = 6. 4Hz), 3. 4 1 (2H,m), 4 . 0 5 
(2H,t, J =-6. 6 Hz). 5. 0 4 (1 H,br). 7.1 6(1 
H.dd,J-9. 7 Hz), 7 . 60(1 H,d. j -9Hz), 

7 . 7 I (1 H,d. J - 1 . 2Hz), 7.8 5(lH,s) 

I R (K Br)air^ : 349 0.3210.2970.169 
5.1615,1500,1285 30 
[0 0 3 6] (5) 5-[2~(-Yy:/ntf;l^:t4^->:^;I/.i< 
:=:;l/T^y)ni^;l'^:T]-f ^^fV[ 1 , 2-a]fc:uyv 

Mj^. 8 0 . 0 - 8 1 . O "C 
jtM^m. Ci3 Hi7 N3O2 S ^LT. 

it^fg C;55.89.H;6.1 3.N:1 5.04 

WMM C;55.8 5.H;6.1 4,N;1 4.96 

NMR(2 0 0MHz.CDCl3)^: 1 .2 2(6H,d. J 

- 6 . 2 Hz) , 3 . 1 4 (2 H.L. J - 6 . 4 Hz) , 3 . 4 1 

( 2 H ,m) , 4.94(1 H .br) , 7 . 0 2 ( 1 H , d . J - 7 H 40 

z), 7 . 1 7 (1 H,dd, J =9, 7 Hz). 7.6 1 (IH, 

d.J-9, 7Hz),7.7 1 (IH.d.J-i .4Hz), 7. 

8 6(1 H,s) 

IR(KBr)cm^^: 3220,3025,2970,170 
5,1 6 30,1 5 4 5.1 300,1 2 4 0 

[0 0 3 7] (6) 5"[2~-(^vy^;I/;r4^>^xj;l/^i<-=i 
;VT^y)x^;l^7^^]^^:^V[ i , Z-a]^Viy>(it 

■^j^ 7 5 - 7 6 r 

jcM^^. Ci4 Hi9 N3O2 S ^LT. 50 



S+®11 C ; 5 7 . 3 1 , H ; 6 . 5 3 , N : 1 4 . 3 2 
mWM C : 5 7 . 2 9 . H ; 6 . 5 3 . N : 1 4 . 4 1 
NMR (2 0 OMHz. C D C I3) (5 : 0 . 9 1 (6H .d, J 
= 6. 8 Hz). ].8 9(lH.nO, 3.14(2H.t,J = 

6 . 4 Hz) . 3 . 4 2 ( 2 H .m) ,3.84(2H,t,J = 6.G 
Hz). 5.15(lH,br), 7 . 0 1 ( 1 H , d , J 7 Hz) , 

7 . 1 6(1 H,dd, J =9, 7 Hz). 7.5 9(1 H,d, J 
= 9 Hz) , 7 . 7 0 ( 1 H .d, J - 1 . 2 Hz) , 7 . 8 5 ( 1 
H,s) 

[0 0 3 8] (7) 5~[2-~{TV}l:^^zy:^JVS^}\yT 
^y)x.^;l'^:t]'f 1 , 2 -a] If U ^^^(fc^^f 

7) 

Mj^. 72. 5-73. 5 

TuM^^. Ci3 Hi5 N3O2S i:LT. 

fmM C:56.30.H;5.45,N;15.15 

^SJM C;5 6.34,H;5.44,N;15.04 

NMR(2 0 0MHz,CDCl3)6: 3.1 5(2H,t. J 

= 6. 4 Hz). 3.4 3(2H,ni), 4 . 5 6 ( 2 H .m) , 5. 

0 7(lH,br), 5.18-5.36(2H,m). 5.90 
(IH.m), 7 .0 2(1 H,d, J =7Hz), 7.1 7 (IH, 
dd,J=9. 7Hz).7.6 1 (1 H,d, J=9Hz), 7.7 

2 ( i H ,d, J = 1 . 4 Hz) . 7.8 6(1 H,m) 

1 R (K Br)cin-^ : 3205,3020,1700,162 
5,157 0,1490,1270 

[0 0 3 9] (8)5-[2-~[2 . 2. 2-(hU^nu)ni 
h4^i/:^;^;f^>r:;l/T^y]x^;l/^^]^^:^Vl 1,2- 

a] t: yS>V(ft^#j8) 

113.0-1 14. 0°C 
7zM^^. C12 H12 N3O2 S Cls^LT. 
If gfE C;39.10.H:3.28,N;11.4 

C;39.23.H;3.27,N;1 1.25 
NMR(2 0 OMHz, C D C I3) (5 : 3 . 1 7 (2 H ,t, J 
-6. 4 Hz). 3.48(2H.m), 4.73(2H,s), 5. 
5 2 (lH.br), 7 . O 3 (1 H,d, J - 7 Hz). 7.17 
(lH.dd,J = 9. 7 Hz), 7 . 6 2 (1 H,d, J -9H 
z), 7 . 7 1 ( 1 H.d, J = 1 . 2 Hz) . 7.8 7(1 H,m) 
1 R (K Br)cn)- : 3195,2975,17 2 5,161 
5.1545,1485,12 6 0,1210 
[0 0 4 0] ( 9 ) 5 - [ 2 - (^:yzy)V:^^Zy:^j^^n'^::::~/V 
7^/)x^;l/^:t]-r^^y^[ 1 ,2~a]}£V^yiy(it^ 

Mrs. 5 2. 0-53. OX 
TXim^^m. Ci7 Hi7 N3O2 S ^ LT. 
if C:62.36,H;5.23,N;i2.83 
C;62.34,H;5.22.N;i2.75 
NMR(2 00MHz,CDCl3)^: 3.14(2H.t,J 
-6. 4 Hz). 3.4 3 (2 H, Hi), 5.09(2H,s), 5. 
1 7(1 H . hr) , 6 . 9 9 ( 1 H\ d, J - 6 . 8 Hz) ,7.1 

3 (1 H,dd, J - 9. 2 , 6. 8 Hz). 7.35(5H.s), 

7 . 5 9 ( i H.d, J - 9 . 2Hz) . 7.69(lH.s), 7. 
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, 0 5 , N ; 9 . 6 7 
2 3 , N : 9 . 9 6 
) 6 : 3 . 1 3 (2 H J 
4 . 2 1 (1 H,t. J - 6 . 



8 4 (1 H, s) 

[0 0 4 1 ] a 0)5-[2-~{{9~y)l^ly-:^)lA^ 

2~a]\£VzyXfC^mi 0) 
B.}^ 1 0 5.0-1 O 8 . 0 
jlM^^^n. C24 Hzi N3O2 S ' 0. 4H2 0>LT. 
mWiA C;69.07.H;5. 
mMW. C;69.1 4.H:5. 
NMR (2 0 OMHz, C D C Is 
-6 Hz). 3.42(2H,m). 

6 Hz), 4 . 4 3(2H,d, J = 6. 6Hz), 5 . 1 7 (1 H. 
br) , 7 . 0 1 ( 1 H ,d, J - 7 . 4 Hz) . 7 - 1 5 ( 1 H ,dd, 
J = 8.6, 7. 4 Hz). 7. 29-7. 46(4 H ,m) . 

7 . 5 3-7 . 6 5 (SH.in), 7 . 6 0 - 7 . 8 7 ( 4 H ,m) 
I R (K Br)cirr^ : 3205,3020,1710.162 
5,1550.14 8 5.1450.1270 

[0 0 4 2] (1 1} 5~[2-{y:^y^->i:}?]/:^^:=^}Vy 
^y)x^;l/^;e-l-f 1 , 2-a]fcfyi^V(ft^^ 

1 1) 

MM, 96. 0-97. or 
Tzm^m. C16 His NaOz S ^LT. 
f f ^fS C;61.32,H;4.82,N;13-4 1 
C;61.35,H;4.86,N;13.3 0 
I R (K Br)cm-^ : 3200,3005.1725,161 
5,1 555,1485,1270,1210 
[00 4 3] (1 2) 5-[2-(N-^^;l/-N — fVZf 

[ 1 , 2-a]if y >?v(ft;^^5ri 2) 

NMR (2 0 OMHz, CDCl3)<5: 1.02-1.35 
(6H.ra), 2.91(3H,s), 3 . 0 5 - 3 . 2 6 ( 2 H . 
m), 3 . 3 8- 3. 6 0 (2 H ,m) , 4.8 9(1 H,ni), 7. 

0 1(lH,br), 7 . 1 8 ( 1 H.dd. J = 9 , 7 Hz) . 7. 
60(1 H,d, J -9Hz), 7.7i(lH,s), 7.84 
(1 H,s) 

1 R (K Br)cin-^ : 3220.3025.2970,170 
5,1 6 30,1 5 4 5 

[0 0 4 4] (1 3) 5-[2-(iN;-X^;b~N--rV7' 

[ 1 , 2~a] t:y v^^Cft-g-^Jl 3) 
NMRC2 0 0MHz,CDCi3)(5: 0.95-1.35 
(9H.m), 3.02-3. 6 8(6 H,m), 4 .90(1 H. 
m) , 7 . 0 4 ( 1 H , m) , 7 . 1 9 ( 1 H , dd, J 9 , 7 H 
z), 7 . 6 0 ( 1 H,d, J - 9Hz) , 7.72(lH,s), 
7 . 8 3 (1 H.s) 

1 R(KBr)ciii-i : 3220.3025,2970,170 

5.1 6 3 0.1545 

[0 0 4 5] (1 4) 5-[3-(> r^>-Xi/l^^<x;l/T^ 



6 9 . 0 - 7 O . 0 'C 



7t:^^*T. Civ Hi5 N3O2 S t LTs 

C:54.32,H;5.70.N;1 5.84 
^Hiyfii C;54.48,H;5.74,N:15.72 
NMR (2 0 OMHz, CDC\'s)S: 1.85 (2 H,in) . 
3 . 0 2 (2 H.t. J - 7 Hz) . 3.32(2H,m). 3.6 
7 (3 H ,s) , 4 . 8 5 ( 1 H , br) , 6 . 9 1 ( 1 H .dd, J = 
7, 1.2 Hz). 7. 1 5(1 H.dd. J =9. 7 Hz) , 7. 
5 8 ( 1 H,d. J - 9Hz), 7 . 7 0(1 H,d. J - 1 . 2 H 
z) . 7 . 8 4 (1 H,s) 

[0 0 4 6] (1 5) 5-[ 3-(-f VT'nif^^l/;^^^^;^;!. 
.i-;-;VT^y)yntf;l/^;t]'i'^^^Vl 1 , 2-a] t: y>>^ 

^(fb'&il^l 5) 

NMR (2 0 OMHz, C D CI3) <S : 1 . 2 2 (6H ,d. J 
-6. 2 Hz), 1.85(2H,m), 3.03(2H.in), 3. 

3 1(2H.m), 4.82(lH,br). 4 . 9 0 ( 1 H , hepte 
t, J 6 . 2 Hz) , 6 . 9 0 (1 H,dd, J = 7 , 1 Hz) , 

7. 1 5(1 H,dd,J-9. 7 Hz), 7.5 7(lH.in), 
7 . 6 9 (1 H,d, J = 1 . 4Hz), 7.8 4(1 H.m) 
I R (K Br)cm-^ : 3210,3025,2965,169 
5,1 6 2 0.1 5 4 5 .1490, 1 2 7 5 
[0 0 4 7] (1 6) 5 -[ 1 -(tert->^h4^->;^;l/.i<x 

;V) - 4 - tf^ y v^>^^]-r ^ 1 . 2 - a] If y V 

iit^l 6) 

NMR(2 00MHz,CDC}3)^: 1.45(9H,s), 
1 . 5 0- 1 . 9 8 (4 H,m) , 2.9 0(2H,in), 3.3 6 
(lH,m), 3.98(2H,m), 7 . 0 3 ( 1 H , dd, J - 7 , 
1.2 Hz), 7 . 1 5 ( 1 H,dd, J = 9 , 7 Hz), 7.6 

4 ( 1 H,in) , 7 . 7 0 ( 1 H,d, J = 1 . 2 Hz) , 7.9 6 
( 1 H,]ii) 

[0 0 4 8] (1 7) 5-[ 1 ~~i-^Vyu}£j],:t^iytf)V 
- 4-\£^^)zyj]/i^:^]^^^^V^l 1 , 2~a]tfy 

zy:y(it^mi 7) 

NMR (2 OOMHz,CDCi3)(5> : 1 .2 3(6 H,d, J 
= 6. 2 Hz), 1 . 5 O- 1 . 9 8 (4 H,ro), 2.94(2 

H,m}, 3 . 3 7 ( 1 H,m) , 4 . 0 3 (2 H ,ni) , 4.9 1(1 
H .heptet, J = 6 . 2 Hz) , 7.03(1 H,dd, J 7 , 
1 . 2Hz) . 7 . 1 6 (1 H,dd, J =9 , 7 Hz), 7.6 5 
(1 H,d. J -9Hz), 7 . 7 1 (1 H,d. J = 1 . 2 Hz) , 
7 . 9 7 ( 1 H.s) 

[0 0 4 9] m&Biz 

(1)3- -5-[2~i-fvyvn 4=->' 

x;i/7'^y)x^"-;i.5^:t]-Y^^"y*[ 1 . 2-ai ey v'V 

(it^mi 8)^3^^X 

5 - [ 2 - (-r y 7^n tf iy ;!/.Kx;b 7 ^ 7 ) x^ 

1 . 2-a]eyS/> 2 7 9n]g(l ^y 

•tx^>^>'-r ^ F 1 8 7mg( 1.05^ y^;i/)^tin;^. 



(16) 



^m^5-3 9 2 2 1 
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9 6mg(8 2 . 7 %, mM§m)^nrzo 
1 0 3.0-1 0 4 . 0 r. 

mW® C : 4 3 . 5 8 , H ; 4 . 5 0 . N : 1 1 . 7 3 
mWlM C ; 4 3 . 6 0 , H ; 4 . 5 3 , N : 1 1.74 
NMR (2 0 OMHz, C D C h) 5 : 1 . 2 2 (6 H.d, J 
- 6 . 2 Hz) , 3 . 1 1 ( 2 H , t , J = 6 . 6 Hz) , 3.42 
(2H,nj), 4.90(1 H^heptet, J = 6 . 2 Hz) . 4 . 9 
6 (lH.br). 7 . 0 0 ( 1 H ,Qd, J - 7 , 1.2 Hz), 
7.1 4(1 H,dd., J = 8 . 8 , 7 Hz) , 7.57(1 H,dd, 
J = 8. 8, 1 . 2Hz), 7 . 5 9(1 H,s) 

[0050] (2) 3~^UU~5~[2-(-Yyyatf/i/ 
::e-^->:?57;l'4^^;^r^y)x^;V^:e]-f ^:^V[ 1,2- 
a]lf y>^>(ft-^l 9) 

1 1 3 . 0 - 1 1 4 . 0 r. 
7C^^'^*f^ Ci3 Hie N3O2 S C1*0 . 2H 20i:LT. 
mWM C;49.19,H;5.2I.N;13.24 
^MM C:49.38.H:5.26,N:13.22 
NMR(2 0 0MHz.CDCl3)<5: 1.22(6H,d,J 
= 6.4Hz), 3. 1 2(2H,t, J =6.4Hz), 3.43 
( 2 H ,m) , 4.90(1 H ,heptet , J = 6 . 4 Hz) , 4 . 9 
6 ( 1 H ,br) , 6 . 9 9 ( 1 H , dd, J = 7 . 2 . 1 . 2 Hz) . 

7. 1 0(1 H,dd, J =8.8. 7. 2 Hz), 7.53(1 
H,dd, j=8.8, 1 .2Hz), 7.5 4(1 H,s) 

[005 11 

5 - [ 2 - (^ VT'u H;l/:^4^->:^;i/>i^:=-;l/r ^ y ) 

3 7 %>i^7l/-^ y >'7K5#?S2 1 Oing( 2 . 5 9 ^ y 0:) 

mm2^v V V V)vmm\^m%T'ejv:^^^)z/2 2 e s^-r 

^nu V)V{2, 5 9^ y^;V)^im^^. ^ST4 5^7^ 
pBlJt»L/to 5 - [ 2 - (^ y ti^;l/:t4^>':^;l'^J<x;l' 
T^y)x^;u^:^]^^^^^y^[ 1 ,2~ajt: y>^>^6 5 1 
mg(2 . 3 3^y^;l/)^*0^. 6 0t:i?2SfP5J^L 

/Co ?S5«^g*ti. mmm^^'ori-^-r^i^x^mRi.. i 

^ n V f y Y - (?§ : X ^ y "-;I//i^x5^;l. = 
1 :10)-i:5^»b. B&^1^4 4 2mg(5 0. 1 %. M?ifei§ 

f*)^#fCo 

NMR (2 O OMHz, C D C b) 5 : 0 . 9 6 (6 H ,d. J 
-6. 2 Hz), 2.56(4H,m), 3.26(2H..m), 3. 

( 1 ) fb^^ 5 

(2) fim 

( 3 ) h n ^ 

(5) X-7-TUy^-^'^':5^>'^i 

1 0 0 oi£ 

(1) . (2) . (3) (D±m^^X}2 0 g(D (4) ^7j< 



3 0 
1 4 



3 6 ( 2 H ,m) , 3 . 6 9 ( 4 H , m) , 4 . 1 0 ( 2 H ,s) . 

4.59(1 H Jieptet _| 6 . 2 Hz) , 6 . 8 5 ( 1 H ,b 
r)> 7 . 0 I (i H,d. J - 5Hz), 7.13(lH,dd,J 
= 8.6, 6 . 6 Hz) . 7 . 5 1 ( 1 H .s) , 7 . 5 3 ( 1 H , 
d , J = 8 . 6 Hz) 
[0 0 5 2] M5iM4 

5 ~ [ 2 - y T'a ^ y ) x^ 

Y ^ :^^y [ 1 . 2 -a] e y iy-y • «^S(ft^f& 2 

1 i^O^l^c 

5 - [ 2 - (-f y y n v-yj/I^^^^x;!.-/^ ^ J ) X5^ 

7l'^:t]-Y^^^y[ 1 , 2-a]lf y >?V2 7 9ii!g(l ^y^ 

;V)oy ^y— 1 0 ^ y y h;V)?$?t^^fb7K^- 
y^y-;i^t?^ML7co YMmm^m. ^s^^yyyu 

7 ^ y — ;P -gl^^x^/l' - X— 7^;l/T|g5g^fb L /co x— -t" 

)Vm^^ nm^. S65%2 9 OmgO 2.1%, 

a.^. 1 4 5- 1 5 0 
ftM^'^. Ci3 Hi7 N302S-HCi^bT^ 

ft^ffi C:49.4 4,H;5.74,N;1 3, 
mUi^ C;49.51,H;5.64,N;13, 

[0 0 5 3] mmms 

5 - [ 4 - (-Yy yn t:yV;^4^>':^;l/.i-^x;]/Z ^ y ) 
;i/^:tK^^V[ 1 . 2-a]ey>>V (f[:^^2 2) 

5-[4-(7'^y)y^;V^:t]-f 1 , 2 - a 1 tf 

y y 3 7 0 m g ( 1 . 6 7 ^ y ^ f y X^;l/7' 

^yo . 3 5 ^y y (2 . 5 1 ^y^;W iOMi:y 
^Uy2 0^yy^y h;]/fc. a<^^«S^T. ^nn^'li^ 

yyutf/i/O . 2 5 g (2.0 4^y>t;P) ^-hnK.^ 

T^e 1 ^^m^Lfc. Kj^m^mMimmmi' h y y 

7Mm ®fiIft:S7j<0!iIl^^^L. ^TkgS^^^^^v-^ 

1 5mg (4 1.8%. J^m^ifri**'^^^) -^ntco 
NMR (200MHz,CDCl3) iS:i.22 (6H. 
d,J=6.2Hz), 1.54-1.72 (4H,m), 
3.02 ( 2 H , m) , 3.18 ( 2 H . m) , 4.66 

( I H , b r ) , 4.90 (1 H ,hept , J = 6 . 2 H 
z ) , 6.90 (I H , d d , J = 7 , 1 H z ) , 7.15 

(lH,dd,J-9, 7Hz), 7.58 (iH,d,J 
= 9 H z ) , 7.70 (1 H , m) . 7.84 ( 1 H , m) 

[0 0 5 4]:^* 



0 0 g 
1 OOg 

1 5 g 
4 4 g 

1 S 



2 I 0 

50 Tm-Bh. 
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31 



32 



1 0 g 
4.5g 
4.5 g 
1 R 



CO 0 5 5] mm^iz 

it'^ms o.5g 
WM^^^y4> 1 g 

^fi 1 0 O g 

[0 0 5 6] ^mms 

(1) fk-a-fsss 1 g 

(2) 1 9 g 

CD t (2) ^?3^1t^ftl6 0°C(?37j<r^i:-e^'&U * 

[0 0 5 71 MM&U 

(1) it^^5 

(2) ¥L» 

(3) h^^nn5/T/ul& 

(4) x-rzy vM^^^^^^-v-^A 

1 0 0 0:^r7'-?r;l/ 2 0 g 

«^^<i^jcci;f;. 1 tfy'^tj^^rc^D (i) loomg 
[0 0 5 8] mmms 

^ 2 ^ u y 

[0 0 5 9] 

^SV^TS-^Tto 2 X 1 0-fil^?DHU V EWS-^G I T 
igffi(B*^^)^c2 . 5%F B S Cj>'>'^&f?i&M)^ijax. 

^^i^^^L. 5 %mmi^7.~ 7 %^«- 8 8 %mxm.^n 

2ng/^ y U -J h/l/iO t: "hM^J^xSbasicF G F {^m. 

B^igSL/c. mWk. HU VE»a3lt®*:^MTT 

• hU— • l>#^—^y( Cancer 
Treatment Reports). 7 1 114 1 — 114 
9. 1 98 7^]TpJ^Lfc:o IS^ft'&^i: t h 

iSgMSSi^ 5 0 %[M»T^MMfc'&#lOi«^)^H U V 



1 


1 8 


2 


7 


3 


2 7 


5 


4 


7 


29 


8 


1 2 


1 0 


4 3 


1 8 


2 0 


1 9 


6 


2 1 


5 



[0 0 6 0] wmm^ 

ffll^^TtTofco 5 X 1 O^MOB AEm§S^. ^V^^^y 

:3^r£-f-^>®/Jv^^MigtiS (D"MEMtgifi) 5 % 
FBS C^v-SMmW) ^iD^fc^^t-gtii2^cS?lL. 9 

- 9 5 roS^Ji-a^HMPi^ 3 7 ^C^OSS-eigSbfCo 2 

4 Fpm. imS 2 n g / ^ y y h \L hffi^x.li 
^^S^.y^ (basic) F G F (rt^fflSSti^iia^) 

h y — h b • ( C ancer T r eatment R ep 

orts). 71 1141-1149. 198 7^]'t:1fJ 

fg-^iLfco ft-a* 1 to I 050 fgCrtSMStt®^ 5 O 

[0 0 6 1] MMM3 

c o^Mti t: hRs#s/R**^o(^s«5a(H u V E mm) 

^mi^m-:>rco zx i o^mo:)Hi]y Emm^c i t 

igitfi ( B2^S^) i-C 2 . 5 % F B S v-Mri&ft) ^^/P^ 

5 %^^;^'x- 7 8 8 %mmm^m 

mmP. 3 7T:C^lM^T^g«L^o 2 4Bt^^. WMm 

I nM^o 1 2 — O — i 3 
-T^y^-h (TP A) ^io^. ^^^cK^ft^^^Sn 
XT. 3Bffii:tftL7Co H U V E SSggcoif 

^MTTi£[^'V>'y-- • hy-h;>C>h. i^4<-.y(c 
ancer Treatment Reports). 7 1 1 1 4 1 ~ 1 
1 4 9. 1 9 8 7^]TiSii:5LfCo hgf 
^[^S:SISS^0;j^;V;K-/PxX7^;l/ (TP A) VcX^m''M 

[0 0 6 2] MM&U 
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■^Xii^cigfi L/c^ lyimM^Bimm ( B A E tSM) 
2.5^VVy hJl^cD^-^XmWi^ C p H 7 . 5 ) ^ 

A^T7t55$^:x-^:y hpgtCif AL^Co CtOpS. lSlE7tO 

F-4 00 0 leTSJ^L. 3 4 O n rn^ J;0^3 8 0 n 

m'eiSgL. 5 0 5 n m<^3'M7t^l2fiLfCo F m a x 

4:^1^(0^ V— b^ijT^^S E G T A 8 mM^CT*i6/Co 
agSp^X?;!/^/^!^-/ ::t>'zftS [Ca-M ili. Kd-2 
2 4 nM^: bT^yxV?,^)^. 

[C a-^-] i = Kd X (F-Fm i n) / (Fma X- 
F) ^MlELfc^T^^^KT^?33^f<:J;Dgmbfco 

[Ca^] i-=KdX (R~Rmi n) XS ii/ (R m 
a x~R) X S b2. 

R= {D (WO - A u t o Fi} / {D (Wz) -Au 
toFz} . CCT?. D (Wi) : B^i^SSWi (DSU^ 20 
{a. D (W2) : aiiiSgWztOpJ^iB. A u t o F2 : 
WiEc^5Jt^S^^7t. A u t o F2 : WzlC^^t^g^ 
St^Is Rm i n : -true a- fc43tt^R = Fm i n (W 
i)/Fmin (W2) . R m a x : ^fPC f«,©c4o 



i'->^R=Fmax (WO /Fmax (W2) . S f 2 : 
W2 \C-&rf^ C a- y U — S hi : W2 

(TPA) ^ija;t. m't^m.o:jW:c^^WM.'^tco SSHfh 
-^^ft^i. c cDiJW^'^i— ;]/aiXT";I/ (TPA) cJ; § JfflgS 

;l/ X X ^ ;V J: ^ moS fv ^ LMm,(0 ±# 

^b-g^ig (M) msm^ (%) 

8x10"* 100 

8X10"^ 88 
8X10"^ 81 

[0 0 6 3] 



(51) Int. ci. 5 mmm^ fr^mmm^ fi s^s^^sm 

A6IK 31/435 ADU 7252-4C 
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